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In the rtaiTn.^; 

1. (Cuiiently Amended) A field effect transistor comprising: 

a fin extending &om a substrate, the fin including an upper portion remote 
from the substrate and sidewalls that extrad between the upper portion and the 
substrate; 

a channel region in the fin; 

a gate electrode adjacent tibie channel region and crossing over the fin; 
a gate insulation layer inteiposed between die gate electrode and the fin; 

Hand]] 

source/drain regions fotmed at both sides of the gate electrode, wherein the 
channel region at the upper poition of the fin is doped higher than sidewalls of the fin; 
and 

a punch-through stop laver that is confined to beneath the channel region and 
having a higher doping concentration than the sidewalls of the fin in the channel 
region . 

2. (Original) The transistor of Claim 1 , wherein the channel region 
comprises: 

a first layer in the upper pordon of the fin; and 

a second layer beneath the first layer, wherein the second layer is lightly doped 
relative to the first layer. 

3. (Currently Amended) Tho transistor of Cloim -i^ 
AjSeld effect transistor comprising: 

a fin extending from a substrate, the fin including an upper portion remote 
from the substrate and sidewalls that extend between the upper portion and the 
substrate: 

A i^hftTinel region in the fin: 

a gate electrode adjacent the channel region and crossing over the fin: 
a gate insulation laver interposed between the gate electrode and the fin: and 
souroe/drain regions formed at both sides of the gate electrode, wherein the 
channel region at the upper portion of the fin is doped higher than sidewalls of the fin: 
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wherein the substrate includes a semiconductor layer and an insulation layer 
on the semiconductor layer; and 

^T^erein the fin is on the insulation layer opposite the semiconductor layer . 

4. (Original) The transistor of Claim 1 : 
wherein the substrate is a bulk semiconductor layer; aiid 
wherein the semiconductor layer extends vertically to form the fin. 

5. (Original) The transistor of Claim 4, further comprising an insulation 
layer disposed between the gate electrode and the semiconductor layer at a periphery 
of the fin. 



6. (Currently Amended) The transistor of Claim 4^ fiirthor oomprii e iii g ^ 
2, wherein the punch-through stop layer b e n e atii tho ohcmnol rogion hoving has a 
higher doping concentration than the second layer. 

7. (Original) The transistor ofClaim2p Therein the second layer has 
uniform concentration in ttie channel region. 

8-12. (Canceled) 



13. (Currently Amended) An integrated circuit field effect transistor 
comprising: 

an integrated circuit substrate; 

a fin that projects away from the integrated circuit substrate, extends along tiie 
integrated circuit substrate and includes a top that is remote from the integrated drcuit 
substrate; 

a channel region in the fin that is doped a piedeteimined conductivity type and 
having a higher doping concentration of the predetermined conductivity type adjacent 
the top than remote from the top; 

a source region and a drain region in the fin on respective opposite sides of the 
channel region; [[and]] 
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an insulated gate electrode that extends across the fin. adjacent the channel 
regionund 

ftpunch-thrpwyh .stop l ^ygr that is c onfi ned to heneath t he channel f^,>^ .r,^ 
bavinR ft hasher dQping concentration of th^ nr^^t^^ n nined ^nHnnriyjtv tvp ^ th^ 
channel region remote f rom the tap 

14. (Original) The integrated circuit field effect transistor according to 
Claim 13 wherein the channel region is uniformly doped the predetennined 
conductivity type at a first doping concentration except for being doped the 
predetennined conductivity type at a second doping concentration that is higher than 
the first doping concentration adjacent the top. 



15. (Original) The integrated circuit field effect transistor according to 
aaim 13 wherein the channel region comprises a first region of the predetermined 
conductivity type adjacent the top and a second region of the predetennined 
conductivity type remote fiom the top, wherein the fust region is more heavUy doped 
than the second region. 



16. (Original) The integrated circuit field effect transistor accorduig to 
Claim 1 3 wherem the fm also includes first and second sldewaUs that extend between 
the top and the substrate and wherem the channel region has the higher doping 
concentration of the predetennined conductivity type diiecfly beneath the top, fiom 
the first sidewall to the second sidewalL 



17. (Original) The integrated cueuit field effect transistor according to 
Claim 13: 

wherein die integrated circuit substrate is a bulk semiconductor substrate such 
fliat the bulk semiconductor substrate includes a projection that defines the fin; 

the integrated circuit field effect transistor further comprising a region of the 
predetermined conductivity type in the bulk semiconductor substrate beneath the fin. 
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18. (Cuiremly Amended) ThP intogmtod n f m i if fiold ufllut U umiJ,!** 
aooording to Claim 

M integrated cirniit field effect t^riff isto, cnmp rj^^-nf ; 
an inteprated circ uit substrate-, 

? _ Gn that projects away from the intep r^ted circuit .«=.ih^trnte. extend, alnnp tj,^ 
integrated circuit fn.hstmte and includes a ton that i. r^nt^ fw.^ the inf..^t^ ^y,...-. 
substrate: 

a cha^WQl repioQ jn the fin that is d»neH ^ p r.^.t^ined cnn^,^.i^*y 
having ahipht^r doping ppncentration of the nr.^.,^i ^ ed conducrivitv f,^;^^,,. 
the top than rein^ te from the top; 

ft Sgurce region and a drain re^ nr^ the fin on ».>»pectiva np pn^.t^ sides of ih« 
channel rep i ^ ^; anH 

insulated ggte olertrode diat e^tep^^ ^n ross the fin aHf s ^cent the channe l 

region: 

wherein the integrated dicuit substrate comprises an insulating layer on a 
substrate and wherein the fin is on the insulating layer, opposite the substme. 

19. (Original) TTie integrated circuit field effect transistor according to 
Claim 13 fivtiier comprising: 

a capacitor connected to ibs source region. 

20. (Original) The integrated drcuit field effect transistor according to 
Claim 13 Airther comprising: 

a bit line connected to the draia legion. 



21-22. (Canceled) 
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